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(57) ABSTRACT 
The invention provides novel disperse dyes of formula 

in which 
D signifies the radical of a diazo component, 
Hal signifies chlorine or bromine, 
R. signifies hydrogen, unsubstituted or substituted 
amino, or an unsubstituted or substituted hydro 
carbon radical which may contain hetero atoms, 

and 
R signifies cyano or a radical -COOR or 
-CONRRs, in which Ra signifies unsubstituted or 
substituted alkyl or phenyl, R signifies hydrogen, 
unsubstituted or substituted amino, or an unsubsti 
tuted or substituted hydrocarbon radical which 
may contain hetero atoms, 

and Rs signifies hydrogen or unsubstituted or substi 
tuted alkyl or phenyl, 
provided that the compounds contain no sulphonic 
acid radicals. 

These dyes are useful for dyeing and printing synthetic 
and semisynthetic high molecular weight hydrophobic 
fibers such as aromatic polyesters, synthetic polyam 
ides, secondary cellulose acetate and cellulose triace 
tate. The dyeings are fast to light, thermofixation, subli 
mation, pleating, wet treatments, dry cleaning, lubri 
cants, rubbing, cross-dyeing, ozone, gas fumes and 
chlorine. 

26 Claims, No Drawings 
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AZO DYES HAVING A 3-HALO-4-CYANO OR 
ACYL-6-HYDROXYPYRDONE-2 COUPLNG 

. COMPONENT RADICAL 

This application is a continuation of application Ser. 
No. 253,410, filed May 15, 1972 and now abandoned. 
IMPROVEMENTS IN OR RELATING TO ORGANIC 

. COMPOUNDS ; : 

This invention relates to azo dyes of low water solu 
bility and in which the coupling component is a 5-halo 
citrazinic acid derivative. 
More particularly, this invention provides com 

pounds of formula I, 

Hal 

in which r 

D signifies th radical of a diazo component, 
Hal signifies chlorine or bromine; 
R. signifies hydrogen, unsubstituted or substituted 
amino, oran unsubstituted or substituted hydrocar 
bon radical which may contan hetero atoms, 

and a 

R signifies cyano or a radical -COOR or 
-CONRRs, in which Ra signifies unsubstituted or 
substituted alkyl or phenyl, R signifies hydrogen, 
unsubstituted or substituted amino, or an unsubsti 
tuted or substituted hydrocarbon radical which 
may contain hetero atoms, 

and Rs signifies hydrogen or unsubstituted or substi 
tuted alkyl or phenyl, 
provided that the compounds contain no sulphonic 
acid radicals. 

Suitable diazo components include aromatic hydro 
carbon, radicals and heterocyclic radicals of aromatic 
character, such as pyridyl, thienyl, thiazolyl, benzo 
thiazolyl, benzisothiazolyl, thiadiazolyl, imidazolyl, 
triazolyl, quinolyl, isoquinolyl, naphthyl and, in partic 
ular, phenyl. These radicals may bear substituents con 
ventional in azo dyes, for example halogen, particularly 
chlorine or bromine, hydroxyl, cyano, thiocyano, nitro, 
acyl, acyloxy or acylamino, or alkyl, alkoxy, phenyl, 
phenoxy, alkylmercapto or phenylmercapto which may 
be unsubstituted or substituted. 
Where R, or R signify substituted amino, the amino 

radical may for example be substituted by one or two 
unsubstituted or substituted alkyl radicals, by an unsub 
stituted or substituted phenyl radical, by a heterocyclic 
radical such as those mentioned above for the diazo 
component or as morpholino, piperidino or sulpholan 
radicals, or by two different substituents, e.g. one un 
substituted or substituted alkyl substituent and one. 
phenyl substituent. Preferred acyl substituents include 
those of formula R-Y-or R'-Z-, in which R signi 
fies an unsubstituted or substituted hydrocarbon radi 
cal which may, contain hetero atoms, preferably unsub 
stituted, or substituted alkyl or phenyl, Y signifies 
-O-CO-or-SO-, R' signifies hydrogen or R, and 
Z signifies-CO-, -o-NR'CO- or -NR'SO’- in 
which R' signifies hydrogen or R. 
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thylaminocarbonyloxy (dimethylcarbamoyloxy) 

2 
Suitable hydrocarbon radicals include, in particular, 

alkyl, phenyl, cycloalkyl, such as cyclohexyl, and unsat 
urated radicals, such as allyl. 
Suitable hydrocarbon radicals containing hetero 

atoms include the heterocyclic radicals mentioned 
above in connection with the diazo component and also 
morpholino, piperidino and sulpholan radicals. Suit 
able substituents on any substituted such hydrocarbon 
radicals include those mentioned above in connection 
with the diazo component. 
As used herein, the terms “alkyl' and "alkoxy" 

mean, unless otherwise indicated, alkyl or alkoxy radi 
cals containing 1 to 6, preferably 1 to 4 carbon atoms. 
Suitable substituents on any substituted such radical, 
and indeed on any other substituted radical, include 
those mentioned above in connection with the diazo 
component. 
The preferred compounds of formula I, are those of 

formula Ia, 

la 

in which ring A may bear one or more substituents 
selected from chlorine, bromine, nitro, methyl, meth oxy, phenyl, phenoxy, chlorophenoxy, bromophenoxy, 
acetyl, phenoxysulphonyl, phenylsulphonyloxy, dime 

O 

dimethylaminosulphonyloxy(dimethylsulfamoyloxy), 
or alkoxycarbonyl in which the alkoxy group contains 1 
to 4 carbon atoms, or benzoyl, 
Rs signifies cyano, alkoxycarbonyl, in which the alk 
oxy radical contains 1 to 4 carbon atoms, phenox 
ycarbonyl, aminocarbonyl(carbamoyl), al 
kylaminocarbonyl or dialkylaminocarbonyl in 
which each alkyl radical contains 1 to 4 carbon 
atoms, phenylaminocarbonyl, or methoxyalk 
ylaminocarbonyl, in which the alkyl radical con 

... tains 1 to 3 carbon atoms, 
R. signifies hydrogen, phenyl, sulpholyl, N-piperidyl, 
dimethylamino, unsubstituted alkyl of 1 to 3 car 
bon atoms, or alkyl of 1 to 3 carbon atoms substi 
tuted by methoxy, hydroxyl, cyano, 
acetylamino(acetamido), phenyl or alkoxycar 
bonyl, in which the alkoxy radical contains 1 or 2 
carbon atoms, 

and Hal is as defined above. 
The compounds of formula I may, in accordance with 

the invention, be produced by chlorinating or bromi 
nating a compound of formula II, 

R H 

OH 
2 

in which D, RandR are as defined above. 
The process is suitably effected in an inert organic 

solvent, for example a substituted benzene, e.g. nitro 
benzene. The process is conveniently carried out by 
dissolving or suspending the compound of formula II in 
the solvent, and bubbling chlorine through or adding 
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bromine to the resulting mixture. Alternatively, the 
chlorine or bromine may be dissolved in a solvent be 
fore addition, or the chlorination or bromination may 
be effected using a chlorine or bromine donor, such as 
an amide or imide of an N-chloric or N-bromic acid, 
e.g., N-chloro- or bromo-succinimide, or chloro- or 
bromophthalimide. Conveniently, the process is ef 
fected at a temperature of from 20° to 70° C. 
The resulting compounds of formula I may be iso 

lated and purified using conventional techniques. 
The compounds of formula II are known or may be 

prepared in known manner from available materials, 
for example by conventional coupling of the appropri 
ate diazo and coupling components. 
The compounds of formula I may be formulated into 

dyeing preparations before use in conventional man 
ner, for example by grinding in the presence of dispers 
ing agents and/or fillers, followed by vacuum or ato 
miser drying if dry products are required. After addi 
tion of a suitable quantity of water, the preparations 
can be applied by known exhaust dyeing, pad dyeing or 
printing methods (see, for example, French Pat. 
1,445,371) at long to short liquor ratios. 
The dyes of the invention are suitable for dyeing and 

printing synthetic and semisynthetic, high molecular 
weight organic fibres of hydrophobic character, in 
loose form, as yarn and in other textile forms. From 
aqueous dispersion they build up well on textile sub 
strates of such fibres. They are particularly suitable for 
dyeing and printing linear aromatic polyester, syne 
thetic polyamide, secondary cellulose acetate and cel 
lulose triacetate fibres. . '' - , 

The dyeings obtained show good all-round fastness 
properties, for example with respect to light, thermofix 
ation, sublimation, pleating, wet treatments, such as 
water, washing, sea water, perspiration, solvents and 
dry cleaning, and to lubricants, rubbing, cross-dyeing, 
ozone, gas fumes and chlorine. The dyeings are stable 
under the conditions of the pre-cure and post-cure 
permanent press finishing processes and to soil release 
finishes. Their dischargeability, resistance to reducing 
action in dyeing with wool and reserve of wool and 
cotton are also noteworthy. 
The new dyes possess, in particular, noteworthy light 

and sublimation fastness properties and tinctorial 
strength in relation to similar known dyes. 
As will be appreciated, the compounds of formula I, 

in which R is hydrogen exhibit keto-enol type tauto 
merism. It is be noted that the invention extends to all 
tautomeric forms. In the following Examples, the parts 
and percentages are by weight and the temperatures in 
degrees Centigrade. 

EXAMPLE 1 
42.8 Parts of 1-methyl-3-4'-(4'-chlorophenoxy)- 

phenylazol-citrazinic acid ethyl ester are stirred into 
600 parts of nitrobenzene at room temperature. Over 
the course of 1 hour, a solution of 16 parts of bromine 
in 120 parts of nitrobenzene is added, the temperature 
being kept between about 20 and 25 during this time. 
After addition, the temperature is increased to 60 and 
the reaction run for 1 hour at this temperature with 
stirring. On cooling, the dye of the formula 
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orange shades. 

which is precipitated in insoluble form, is isolated by 
filtration and dried. After conversion into finely di 
vided powder form, this dye is applicable to polyester 
fibres, on which it builds up to heavy depths and gives 
fast yellow dyeings. . . . . - 

EXAMPLE 2 

71.8 Parts of N-ethyl-3-(2'-nitro-4'-methoxy 
phenylazo)-citrazinic acid ethyl ester are stirred into 
1200 parts of nitrobenzene. A solution of 30 parts of 
bromine in 360 parts of nitrobenzene is allowed to flow 
in gradually over 1 hour at room temperature. Subse 
quently the mixture is raised to 60 and reacted for 1 
hour at this temperature with stirring. The dye formed, 
which has the formula 

C.H. 

settles out from the cooling reaction medium and is 
isolated by filtration. It is worked up in a finely divided 
form, in which it dyes polyester textiles in fast yellow 

EXAMPLE3 

A solution of 14 parts of bromine in 120 parts of 
nitrobenzene is allowed to flow slowly at room temper 
ature into a suspension of 39.5 parts of 3-3-(phenox 
ysulphonyl)-phenylazol-citrazinic acid n-butyl ester in 
600 parts of nitrobenzene. The temperature is in 
creased to 60, with stirring, and held at this point for 1 
hour, with continued stirring. Following cooling and 
filtration, the dye of the formula 

is obtained. It is converted into finely divided form for 
application to polyester fibres, on which it gives fast 
dyeings of greenish yellow shade. 

EXAMPLE 4 
A suspension of 70 parts of 3-(2-methoxy-4'-nitro 

phenyllazo)-citrazinic acid-(y-methoxy)-propylamide 
in 1000 parts of nitrobenzene is prepared. Over the 
course of 2 hours, 12.3 parts of chlorine, previously 
liquefied in a coldbath, are evaporated into the suspen 
sion. The mixture is then raised to 60 and reacted for 
1 hour at this temperature with stirring. The mixture is 
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then evaporated to about one half of its initial volume wherein 
and cooled. The crystalline dye of the formula D is phenyl, naphthyl, pyridyl, thienyl, thiazolyl, ben 

zothiazolyl, benzoisothiazolyl, thiadiazolyl, imidaz 
CONH(CH)OCH olyl, triazolyl, quinolyl or isoquinolyl, or a substi 

OCH C 5 tuted derivative thereof, 
e wherein each substituent of each substituted deriv 

ON N=N-KN O. ative is independently halo, hydroxy, cyano, thi 
N< ocyano, nitro, acyl, acyloxy, acylamino, alkyl, 

OH H alkoxy, phenyl, phenoxy, phenoxy substituted by 
O chlorine or bromine, phenoxysulfonyl, alkylmer 

settles out and is isolated by filtration. In finely divided R they goE. 
form, it dyes polyester fibres in fast yellow shades. 
The follow table indicates further dyes of formula I, 

stated above, which are produced in manner described 
in the proceding Examples. 

wherein Ra is alkyl or phenyl, 
R is hydrogen, alkyl, alkoxyalkyl, phenyl, amino, 

15 alkylamino, dialkylamino, phenylamino, N-alkyl 
N-phenylamino, morpholino, piperidino or sulfo 

TABLE 
Exp. Shade on 
No. D - NH R R Hal polyester fibre 
5 2-Chloro-4-nitroaniline COOCH H C yellow 
6 arCN -CHCH Cl 
7 B-Naphthylamine -COOCH -CH B AF 
8 2-Aminobenzothiazole -COOCH -CH Br orange 
9 2-Methoxy-4-nitroaniline CONHCH -CHCHCHOCH Cl reddish 

yellow 
O 2-Aminothiazole -COOCH -CHCHOH B 

4-Ethoxycarbonylaminoaniline CONH -CHCHCN Bt 
2 2,5-Dichloroaniline -CONHCH Bt 

3 2,5-Dichloroaniline -CON(CH), -CH Br yellow 
14 2-Phenylsulphonyloxyaniline rCOOCH -N(CH), Br AF 
15 2-Methyl-4-nitroaniline -CONHCH -CH C 
16 4-(4'-Chlorophenoxy)-aniline -COOCH H Br- yellow 
7 2,4-Dichloroaniline -CN -CH C A 
8 2-Nitro-4-chloroaniline -CON(CH) F. Br reddish Y "... 3 

yellow a 
19 4-Phenylaniline -COOCH -CHCHCOOCH, Br yellow 
20 4-Nitroaniline -COOCH -Chs Bt 
2 3-Dimethylaminosulphonyl-, -COOCH H B FF 

oxyaniline 
22 3-Aminopyridine -COOCH H C 
23 2,6-Dichloro-4-nitroaniline -CONHCH CHCHCHOCH Br 
24 4-Aminoazobenzene -CONCH -CHCHCHOCH Cl orange 
25 2-Chloro-4-nitroaniline -COdbC.H. Cl yellow 

CH H 
aN 

26 4-Dimethylaminocarbonyl- -COOCH -CHCHNHCOCH Br 
oxyaniline 

27 4-(4'-Chlorophenoxy)-aniline CONHCH B f 
28 4-(4'-Bromophenoxy)-aniline A H Br f 
29 4-Phenoxyaniline H Br P 
30 4-Phenylsulphonyloxyaniline -COOC.H. H Br yellow 
3. t A P C A. A 

32 4-Benzoylaniline f rt : A 
33 F Br t 
34 2-Methoxy-4-nitroaniline -CONHCH CH Br A 
35 FF C f 

36 4-Ethoxycarbonylaniline CONHCCH)OCH -(CH,)OCH C 
37 FF s y Af Bf f 

38 2,6-Dichloro-4-nitroaniline -COO(CH,)CH H C 
39 f Br 
40 2-Chloro-4-n-butoxycarbonyl- -COO-n-CH H Br 

aniline 
41 F. FA t C 

42 4-ethoxycarbonylaniline CONH(CH)OCH (CH)OH C 
43 4-ethoxycarbonylaniline CONH(CH)OCH (CH)OH Br 

What is claimed is: ly, and 
1. A compound of the formula 60 Rs is hydrogen, alkyl or phenyl, 

R2 is hydrogen, alkyl, alkyl substituted by alkoxy, 
R X hydroxy, cyano, alkylcarbonylamino, phenyl or 

alkoxycarbonyl, phenyl, amino, alkylamino, dial 
DNEN Y=o kylamino, phenylamino, N-alkyl-N-phenylamino, 

S-N 65 morpholino, piperidino or sulfolyl, and 
N X is chloro or bromo, OH R wherein each acyl and acyl radical of each acyloxy and 

acylamino is independently R-Y- or R'-Z-, 
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wherein 
R is alkyl or phenyl, 
Y is --OCO- or -SO-, 
R" is hydrogen, alkyl or phenyl, and 
Z is -CO-, -NR'-CO- or -NR'SO-, and 5 
each alkyl, alkoxy, alkyl moiety and alkoxy moiety 
independently has 1 to 6 carbon atoms. 

2. A compound according to claim 1 having the for 
mula 

O 

15 

wherein 
D is 20 

25 

(R) 

, 2-naphthyl, 2-benzothiazolyl, 2-thiazolyl or 3 
pyridyl, wherein each Rs is independently chloro, 
bromo, nitro, methyl, methoxy, phenyl, phenoxy, 
chlorophenoxy, bromophenoxy, acetyl, phenox 
ysulfonyl, phenylsulfonyloxy, dimethylcar 
bamoyloxy, dimethylsulfamoyloxy, benzoyl, ethox 
ycarbonylamino, phenylazo or alkoxycarbonyl 
wherein the alkoxy radical has 1 to 4 carbon atoms, 
and 
n is 0 to 3, 

Rs is cyano, alkoxycarbonyl, phenoxycarbonyl, car 
bamoyl, alkylcarbamoyl, dialkylcarbamoyl, phe 
nylcarbamoyl or methoxyalkylcarbamoyl, wherein 
the alkyl radical of alkylcarbamoyl, each alkyl radi 
cal of dialkylcarbamoyl and the alkoxy radical of 
alkoxycarbonyl has 1 to 4 carbon atoms and the 
alkyl radical of methoxyalkylcarbamoyl has 1 to 3 
carbon atoms, 

R is hydrogen, phenyl, sulfolyl, N-piperidino, di 
methylamino, alkyl of 1 to 3 carbon atoms or alkyl 
of 1 to 3 carbon atoms substituted by methoxy, 
hydroxy, cyano, acetamido, phenyl or alkoxycar 
bonyl wherein the alkoxy radical has 1 or 2 carbon 
atoms, and 

X is chloro or bromo. 

35 

40 

45 

50 

3. A compound according to claim 2 wherein D is 55 

60 

(R) 

4. A compound according to claim 3 - 
wherein n is 1 to 3. 65 
5. A compound according to claim 3 . . 
wherein each R is independently chloro, bromo, 

nitro, methyl, 

30 

formula 

8 
methoxy, phenylphenoxy, chlorophenoxy, bromo 
phenoxy, acetyl; phenoxysulfonyl, phenylsul 
fonyloxy, dimethylcarbamoyloxy, dimethylsul 
famoyloxy, benzoyl or alkoxycarbonyl wherein the 
alkoxy radical has 1 to 4 carbon atoms. 

6. A compound according to claim 5. 
wherein n is 1 to 3. 
7. A compound according to claim 5 
wherein Rs is alkoxycarbonyl, alkylcarbamoyl or 
methoxyalkylcarbamoyl, w 

wherein the alkoxy radical of alkoxycarbonyl and the 
alkyl radical of alkylcarbamoyl have 1 to 4 carbon 
atoms and the alkyl radical of methoxyalkylcar 
bamoyl has 1 to 3 carbon atoms, and 

R is hydrogen or alkyl of 1 to 3 carbon atoms. 
8. A compound according to claim 7 
wherein each R is independently chloro, nitro, 
methyl, methoxy, 

chlorophenoxy, phenoxysulfonyl, phenylsulfonyloxy, 
dimethylsulfamoyloxy, benzoyl or alkoxycarbonyl 
wherein the alkoxy radical has 1 to 4 carbon atoms, 
and n is 1 to 3. 

9. A compound according to claim 7 
wherein 

Rs is alkoxycarbonyl wherein the alkoxy radical has 1 
to 4 carbon atoms, and 

X is bromo. 
10. A compound according to claim 9 

wherein 
each Ra is independently chloro, nitro, methoxy, 
chlorophenoxy, phenoxysulfonyl, phenylsul 
fonyloxy, dimethylsulfamoyloxy, benzoyl or alk 
oxycarbonyl wherein the alkoxy radical has 1 to 4 
carbon atoms, and 

n is 1 to 3. 
11. The compound according to claim 6 having the 

formula 

()-o NEN 

12. The compound according to claim 6 having the 

COOCH's 

()-o NEN 

13. The compound according to claim 6 having the 
formula 
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COOC,H, CONH(CH)OCH 

5 

O. co-()-- N EO. 
N 

O O (CH)OCH 

14. The compound according to claim 6 having the 19. The compound according to claim 6 having the 
formula . . . . - formula 

5 

COO(CH)CH 
C 

O. 

C .. 20 ON NN 

C 

25 
15. The compound according to claim 6 having the 20. The compound according to claim 6 having the 

formula formula 

OCH cQNHCH, 30 COO(CH)CH 

o-C- N O. ON 2 

35 
OH CH 

16. The compound according to claim 6 having the 21. The compound according to claim 6 having the 
formula formula 

CONHCH w 

t OCH ci C cQOCH.C. 
o 45 

on- )-N=N O. co-C- SO. 
- H 

OH CH 50 OH 

17. The compound according to claim 6 having the 22. The compound according to claim 6 having the 
formula 55 formula 

CONH(CH)OCH COO(CH2)CH 
C 

60 
N CHCCH)OOC NeN 

OH (CH)OCH 

... 65 

18. The compound according to claim 6 having the 23. The compound according to claim 6 having the 
formula formula 
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25. The compound according to claim 6 having the 
formula 

COOCH 

24. The compound according to claim 6 having the f 26. the compound according to claim 6 having the 
Oua 

. ... COOCH, i. 

f ormula 15 

COOCH 
NO B 

20 
CHO 

25 

30 
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